IMAGE FORMING METHOD 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to an image forming 
method, and more particularly to an image forming method for 
forming an image on a reversible thermo-sensitive recording 
medium by using a liquid crystal that exhibits a cholesteric 
phase . 

2. Description of the Related Art 

[0003] In recent years, from the viewpoint of energy saving 
and environmental conservation, recording media capable of 
rewriting information have been received much attention as a 
medium substituting a paper medium. However, rewritable 
recording media which have been put into practical use at present 
are used as black and white display or mono-color display, and 
there have been strong demands for recording medium capable of 
full color display. 

1 



[00O4] With respect to a recording material capable of 
rewritable, as well as of displaying with full-color, a 
high-molecular cholcsteric liquid crystal has been known; 
however, this has a slow response speed at the time of recording, 
and has net been put into practical use. A 

low-molecular/medium-moleeular cho 1 es t e r :r: 1 iquid crystal has 
been proposed as a recording mater ia 1 t hat can so 1 ve t hi s problem. 
[0005] This material is allowed to develop a color, only after 
this material is once heated to an isotropic phase, and then 
cooled down to a cho lest eric liquid crystal phase having a desired 
selective reflection property, and further cooled down rapidly 
from this temperature. For this reason, in order to develop 
a desired color, a complex temperature control is required for 
each dot of pixels . Moreover, with respect to a color development 
on the low temperature side, it takes a long time to provide 
a predetermined temperature, and this causes a problem as 
degradation in the resolution since the thermal conduction is 
exerted laterally. 

SUMMARY OF THE INVENTION 

[0006] In order to solve the above-mentioned problems, it is 
an object of the present invention to provide an image forming 
method which can provide a desired color development by an easy 
temperature controlling operation, thereby achieving 
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rewritable, full-cclcr display. 

[0007] In order :c achieve this object, the- image forming 
rue i hod in accordance with the present invention, which relaies 
tc an imago forming method for forming an image on a reversible 
the r mo- sens i t i ve recording medium provided with a recording 
layer containing i iquid crystal that exhibits a c ho lest eric 
liquid crystal, phase, is provided with a first heating process 
for heating the liquid crystal in a crystal phase status to a 
temperature that allows it to exhibit a chol ester ic liquid 
crystal phase or an isotropic phase to form an imago, and with 
a second heating process for heating one portion of or all of 
the areas of the recording medium containing at 1 east one portion 
of the area where the image has been formed to allow at least 
one portion of the image to discolor or develop a color. 
[0008] The image forming method in accordance with the present 
invention relates to a reversible thermo- sensi t i ve recording 
medium provided with a recording layer containing a liquid 
crystal that exhibits a cholesteric liquid crystal phase, and 
is provided with a first heating process for heating a liquid 
crystal in a crystal phase to form an image (visible image or 
latent image) and with a second heating process for discoloring 
{with respect to the visible image) or color-developing (with 
respect tc the latent image) the image thus formed. 
[0009] In the image forming method in accordance with the 
present invention, in the first heating process, the liquid 
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crystal in a crystal phase is heated to a temperature that allows 
it to exhibit a cho lest eric 1 i quid crystal phase or an i so tropic 
phase, and then rapidly cooled down on demands . Her o, the liquid 
crystal corresponding to the image (heated portion} is turned 
i.nic Li glass phase. Ir: the second heating process, the liquid 
crystal is allowed to rransir from the glass phase to a liquid 
crystal phase. This transition temperature is comparatively 
low, and even when a wide area containing an area in which an 
image has been formed in the first heating process is heated, 
only the image portion is allowed to develop a color or to be 
discolored. Therefore, it is easy to control the temperature 
in each of the heating processes . Moreover, the image formation 
may be carried out by two heating processes in a divided manner" 
so that in the first heatingprccess, i ma g e s with a hi gh resolution 
are formed, and in the second heating process, these are 
discolored or allowed to develop a color; thus, it is possible 
to prevent degradation in the resolution in the low- temperature 
side color development. 

[0010] Moreover, in the image forming method in accordance 
with the present invention, a third heating process may be 
provided in which the liquid crystal is heated to be set to a 
cho 1 ester i c 1 i quid crystal phase * Even in the case o f a recording 
medium in which an image has already been formed, by subjecting 
the recording medium to this third heating process, the liquid 
crystal is set to the initial state, thereby making it possible 
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to wri'.e a new image. 

[0011] Furthermore, in the image forming me t. hod ir: accordance 
with the present, invention, the second heating process can be 
carried o u t a n y t i me as lor.giisiLia ccnc uctedafter the c omp ieti on 
of the I hot heating process. Therefore, for example, a 
reversible thermo- sensitive recording medium that has been 
subjected to only the first heating process may be stored, 
transported or utilized, and after a lapse of time, this 
reversible recording medium may be subjected to the second 
heating process. Moreover, in another example, the first 
heating process is successively carried out on a plurality of 
reversible thermo-sens.it.ive recording media, while the second 
heating process may be carried out simultaneously. 



BRIEF DESCRIPTION OF DRAWINGS 
[0012] These and o ther Nob j ect s , advantages and features of 
the invent ion will become apparent from the following description 
thereof taken in conjunction with the accompanying drawings in 
which : 

Fig. 1 is a cross-sectional view that shows one example of 
a reversible thermo-sensi t ive recording medium to which an image 
forming method in accordance witlVi the present invention is 
applied; 

Fig. 2 is a graph that shows the relationship between the 



reaction heat and tfre hearing temperature at which a .liquid 
crystal is allowed tc transit from a crystal phase; 

Fig. 3 is a graph that shews the relationship between the 
reaction heat: and the heating temperature at which a liquid 
crystal is a 1 ^ ow e d t e t r a n sit from a tixod p h a s e ; 

Fig. 4 ^s a graph that shows the relationship between the 
heating temperature and a color development of a liquid crystal; 

Fij. 5(A) is a flow chart that shows the process of image 
forming method 1; 

Fig. S(B) is an explanatory^ glrawing that shows a display 
state of a recording layer in -itlage forming method 1; 

Fig. 6(A) is a flow chart that shows the process of image 
forming method 2; 

Fig. 6 (B) is an explanatory drawing that shows a display 
state of a recording layer in image forming method 2; 

Fig. 7 is an explanatory drawing that shows image forming 
processes ; 

Fig. 8 is a perspective view that shows one example of a 
hot stamp used in an image formation; and 

Fig. 9 is a perspective view that shows another example of 
a hot stamp used in the image formation. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0013] Referring to attached drawings, an explanation will 



be given to preferred embodiments of an image forming method 
in accordance with the present invention. 

( Construction of a reversible the rmo- sens i t ivc recording 
medium, see Fig. 1) 

[0014] First, referring to Fig. 1, an explanation will be 

given o f one structural example o f a reversible r.herno-sensit i ve 
recording medium to which an image forming method in accordance 
with the present invention is applied. However, the recording 
medium to which the present invention is applied is not limited 
cc the medium shown in Fig. 1; and various types of recording 
n;eaia can be applied. 

[0015] A reversible thermo- sensitive recording medium 1 is 
constituted by a support base 2 on which a recording layer 3 
containing a cholesteric liquid crystal composition is formed, 
and a protective layer 4 is stacked thereon, if necessary. The 
recording layer 3 contains a liquid crystal that exhibits a 
cholesteric liquid crystal phase. With respect to applicable 
liquid crystalline compounds, an explanation will be given of 
them later. 

[0016] With respect to the support base 2, various materials, 
such as glass, plastic, metal and paper, may be used, as long 
as it can maintain a mechanical strength serving as a recording 
medium 1 , and a thermo-plastic temperature not less than the 
melting point of a material constituting the recording layer 
3. When a light-absorbing layer is placed on the surface or 
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rear surface of the support base 2, it is possible tc provide 
a r.^ack color display cn the recording layer 3 that is in a 
transparent state by absorbing transparent light. The support 
base .-: itself may iiave l\ light-absorbing effect. 

[0017] The protective lover 4 protects the surface of the 

recording layer 3 physically as well as chemical 1 y , and is placed 
on demands. With respect tc the protective layer 4, materials 
whi ch arc superior in light- transmit ting property with high heat 

resistance are preferably used, and the same material as the 

support base 2 may be used. 

[0018] Moreover, in order to allow the recording layer 3 to 
have a constant thickness, spacers and resin structural members 
may be placed thereon with an appropriate distribution. 
Moreover, an alignment control film may be formed on a surface 
at which the support base 2 and the protective layer 4 come into 
contact with the recording layer 3. 

(Liquid crystalline composition) 
[0019] With respect to the recording medium 1, various types 
of 1 1 quid crystalline compounds may be used as long as they exhibit 
a choiesteric liquid crystal phase when heated. General 
formulas (A) to (E) of typically applicable compounds are shown 
below: 

(A ) 

Ch-O-C- (CH,),-0-^3-0- (CH ^p2-fi _0— Ch 
o o 
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wherein pi, p 2 are respectively integcrti o i b to 12, 

( B ) 

Ch-0-C-O- (CH 2 ),,-0-C-4>-C-0- (CH 2 ) r3 — 0 — C — 0 — Ch 

ii M m \; y ii ' 1 ii 

0 0 0 0 

wrier e in rl, r2 are respectively integers oi: to 10, 

CCJ Ch-O-C- (CH 2 ) w -C-0-Ch 

b 1 o 

wherein in is an integer of 6 to 20, 

CD) 

Ch-O-C- (CH,) q -0-C- (CH 2 ), r C-0- (CH,), r J-0-Ch 
0 0 0 0 

wherein ql, q2 and q3 are respectively integers ot 3 to 10, 

( E ) 

Ch-0-C- (CH 2 ) nl -C = C-C = C- CCH 2 ) fl2 — C — 0— Ch 

o 1 0 

wherein nl, n2 are respectively integers of 5 to 12. 
[0020] In (A) to (E), Ch is represented by: 




[0021 ] However, applicable compounds are not limited to those 
represented by the above-mentioned general formulas. These 
compounds may be solely used, or two or more kinds of these may 
be used in a mixed manner. In the case when two or more kinds 



of r.hese .ire mixed, depending cn the kinds and mixed ratios of 
the ccrt'.bi nation, factors as zc whether or not a chol ester ic liquid 
crystal phase is exerted by applying heat and as to how much 
time the cholestatic liquid crystal phase is maintained greatly 
d liter; therefore, the k i nd s and mixed - a t i o s n e e ■ 1 t o be s e t 
by taking into consideration application states, etc. or the 
recording medium. Moreover, the compounds of this type may bo 
used as a compos i L ion dispersed in an appropriate transparent 
resin binder, such as polycarbonate, PMMA, polyvinyl alcohol 
and poly amide. 

(Principle of the image forming method, see Figs. 2 to 4) 
[0022] In the pref erred embodiments described below, the fact 

that the temperature at which a liquid crystal transits from 
a crystal phase to cholesteric liquid crystal phase or to an 
isotropic phase is different from the temperature at which a 
cholesteric fixed phase (which refers to a fixed phase obtained 
by abruptly cooling down the cholesteric liquid crystal phase, 
and also refers to as a glass phase) is allowed to transit to 
the cholesteric liquid crystal phase is utilized. 
[0023] Figs. 2 and 3 show data obtained by measuring the 
reaction heat with a differential scanning calorimeter (DSC) 
at the time when a liquid crystal is heated at a temperature 
rise rate of 2 °C/min. Fig. 2 shows the transition from a liquid 
crystal phase in which no change is exerted up to temperature 
Tl. Fig. 3 shows the transition from a fixed phase in which 
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a peak of heat generation is seen at temperature 72, and the 
transition to a crystal phase : s observed. here, in the liquid 
crystal used in this case, by abruptly heating up to temperature 
T 2 ft o r e x amp 1 e , a t a t emp ora:ur e r i l> e rate o 1 1 J 3 0 °C / mm ) , 
it. is allowed to transit to a cholesteric liquid phase prior 
to the transition to the crystal phase. Moreover, Fig. 4 shows 
a state in which trie developed color changes (a peak wavelength 
of selected reflection with respect to the he a t i.ng temperature ) . 
(Image forming method, see Figs. 5, 6) 

[0024] Next, an explanation will be given of an image forming 
method on the above-mentioned reversible rhermo- sensitive 

recording medium. This image forming method is mainly 

classified into method 1 shown in Figs. MA) and 5(B) and method 

2 shown in Fig. 6. 

[0025] In image forming method 1 (see Fig. 5(A)), the liquid 
crystal is set to a crystal phase at step Sll . The heat inq process 
in this step is carried out at a comparatively low temperature, 
and the heating process is continuously carried out for not less 
than a predetermined time or after the heating process, a cooling 
step is carried out for not less than a predetermined time . Here, 
in the case when the reversible thermo-sensi t i ve re cording medium 
has been preliminarily set to the crystal phase, this step Sll 
can be omitted. 

[0026] Next, at step S12, the liquid crystal maintained in 
the crystal phase is heated to a temperature at which it is allowed 
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zo exhibit", a cholesr.eric liquid crystal phase to lorn, an image. 
Here, the image formed in this rase is a coicred visible image . 
The heating t ernpe r a t u r e used in this step is temperature Tl shown 
in Fig. 2, and a Titer the transition to the Liquid crystal phase, 
this is qu i c < I y coo led dt;wn tu fix the imago (the liquid crystal 
is allowed to transit to a fixed phase) . 

[002 7] Next:, a: s:ep S13, all the area or one portion of the 
area at which the visible image has been formed is heated to 
discolor the entire portion or one portion of the visible image. 
In Fig. 5(B), a visible image of M AECD" is formed at step SI 2, 
and U CD" is discolored at s:ep S13. in this step, the heating 
process is abruptly carried out, and the heating temperature 
is set to the temper ature T2 to Tl shown in Fi g . 3, and differently 
set depending on a color to be displayed. Moreover, after the 
transition to the liquid crystal phase, this is quickly cooled 
down so as to fix the image (where the liquid crystal is allowed 
to transit to a fixed phase) . 

[0028] In image forming method 2 (see Fig. 6 (A) ) , in the same 

manner as the above-mentioned step Sll, a liquid crystal is set 
to a crystal phase at step S21. Here, in the case when the 
reversible photosensitive recording medium is set to the crystal 
phase, the step S21 is omitted. 

[0029] Next, at step S22, the liquid crystal in the crystal 
phase is heated to a temperature at which it is allowed to exhibit 
an isotropic phase to form an image. The image formed here is 
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a latent, image. In this process, :he heating temperature ;s 
H temperat ure s 1 i ant ] y higher than temperature Tl shown in Fig. 
2 , a nd a f r e r t h e t r a n s i t i o n t o L h e i. s o t r op i c p h a s e , t h 1 s is qu i c k 1 y 
:jo:;led down tu fix the image (the liquid crystal is allowed to 
transit to a fixed ph a s e ) . 

[0030] Next, at step 323, the area at which the latent image 
has been formed is heated to develop the latent image. Fig. 
6(B) shows an example in which a latent image of "ABC" is formed 
at step S??, and "ABC" is allowed to develop a color at step 
S23. In th-is step, the heating process is carried out abruptly, 
and the heating temperature is set to T2 to Tl shown in Fig. 
3, and i s di f f erent depending on colors to be displayed. Moreover, 
after the transition to the liquid crystal phase, this is quickly 
cooled down to fix the image (the liquid crystal is allowed to 
transit to a fix phase) . 

[0031] Here, in image forming methods 1, 2, even after images 
have been written at the above-mentioned steps S13, S23, by 
setting the liquid crystal again to the liquid crystal phase, 
it is possible to write a new image. 

[0032] Moreover, in both of image forming methods 1 and 2, 
steps S13 and S23 may be carried out immediately after the 
completion of the steps S12 and S22, or after a lapse of a desired 
time therefrom. Therefore, for example, after having been 
subjected to steps S12 and S22, the reversible thermo-sensit ive 
recording medium may be stored, transported or utilized, and 
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after a lapse cf a predetermined rime, the processes cf steps 
S1.3, S2 3 can be carried out on the reversible the rmo- sens i t i ve 
record! no medium. Here, in another example, the first heating 
p r o cess in successi v e 1 y o a r r i e d o i i t . on a plurality o i reversible 
th e rrr.e - sons i t i ve recoramg media, while the second heating 
process can be simultaneously carried our thereon. Tn ihis 
manner, image forming methods 1 and 2 can be applied to various 
application fields, and have many potentials. 
(Hearing means, see Figs. 7 to 9) 

[0033] With respect to heating means used in the 

above- men t ioned three heating processes , various heat ing means, 

such as a hot plate, a thermal head, a hot stamp (stage) , a laser 
'and a hot roller, are listed. For example, as shown in Fig. 

7, a recording medium 1 is allowed to pass through hot rollers 

11a and lib so as to be set to a crystal phase (steps S 1 1 , 2 1), 

/ 

and by allowing this to pass right" below a thermal head 12 so 
as to form a visible image or a latent image (steps S12, 22), 
and then by allowing this to pass through hot rollers 13a, 13b 
so as to be discolored or allowed to develop a color (steps S13, 
23) . 

[0034] The heating means for the image formation and the 
heating means for discoloration or color development may be 
provided as the same heating device. For example, in the case 
when a thermal head is commonly used, the energy control is carried 
out on a pixel basis in the image formation, while the entire 
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pixels are controlled by the sane energy at the time of 
di sco lorat i or. or color development . In the case when a hot stamp 
Is commonly used, as shown :n Fig. R , at the time :i: transition 
to a crystal phase, and at the time of discoloration or color 
de v e 1 oprr ent, a h o t s t air.) 3 21 ha v i n g a h e a t i n g fa c e 7 7. with a i la:, 
wide area ^s used . Moreover , in the case when an image is formed , 
as illustrated rn Fig. 9, a not stamp 23 having a heating face 
in which a character 24 is engraved rs used. 

[0035] At the time of discoloration or color development, 
the heating means can hear a large area including an image; 
r.herof ore, a heat ir.g means having a larger area for a simultaneous 
heating operation than the heating means at the time of image 
formation can be used. As described above, the processes of 
discoloration and color development can be simultaneously 
carried out on a plurality of reversible thermo- s ens i t i ve 
recording media so that a heating furnace and an oven having 
chambers capable of accommodating a plurality of recording media 
may be used as a heating means . 

[0036] Here, with respect to the cooling means, various means 
such as a cold stamp, a cold roller, cold air, cold water and 
a Peltier element, are listed. 
( Example 1 ) 

[0037] A black polyethylene terephthalate film (hereinafter, 
referred to as PET film) having a thickness of 188 \xm was used 
as a support base, and a material formed by mixing the compounds 
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represented by the following chemical formulae (Alj arid (Bl) 
at a weigh: ratio of 1 : 1 was heated to melt at 170 °C, and 
applierl thereto with a thickness of 6 |nrr. to form a recording 
1 a yc r . Fu :;her, the recording la ye r wa s c o a I e a w i t h a 
t r a n s p a v enl. P *^ T film h a ving a t h i c k ness o f n un to 1 o r m a 
thermo-sensi t l ve recording medium. 

(A J ) 

Ch-O-C- (CH 2 ) 5 -0-^3^°- (CH 2 ) 5 — C — 0— Ch 

o b 

( B / ) 

Ch-O-C-0- (CH 2 ) 5 -0-C-H^^)— C-0- (CH 2 ) 5 -0-C-0-Ch 
0 0 0 o 

[0038] In both ot (Al ) and (Bl) , Ch is represented by: 




[0039] The entire recording medium was heated at 80 °C for 
15 minutes to obtain a black background. Next, after the entire 
recording medium had been cooled down to room temperature, a 
hot stamp bearing an engraved character that had been heated 
to 140 °C was pressed thereon, and this was then cooled down 
to record a blue- colored character on the black background . Next, 
after having pressed a heated hot roller of 100 °C to the half 
of the area of the recording medium, this was quickly cooled 
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down so that only the character was change a in color from blue 
to green; thus, characters of two colors of blue and green were 
f -) r men o r r h o b 1 a c k o a c k ground. Moreo ve r , :ho enti r e r ocordi n g 
rr: r j d i u rn w a s again heated a t 8 0 ° C for 1 5 rn invites to erase :he 
c h a r a c r. e r s . 

( Ex amp 1 e 2 ) 

[004O] A thormc- sensitive recording medium was nariuf acnir ed 
rn the same manner as the above-mentioned example 1, and heated 
in the same manner :c obtain a black background. Next, after 
a hot stamp bearing a character engraved therein hcaced to 170 
°C had been pressed thereon, this was quickly cooled down; however , 
no character was confirmed on the black background (since this 
was formed as a latent image) . Next, after a hot roller heated 
to 80 °C had been pressed on the entire recording medium, this 
was quickly cooled down so that a red character appeared. 
{ Example 3 ) 

[0041] A thermo-sensitive recording medium was manufactured 
in the same manner as the above-mentioned example 1, and heated 
in the same manner to obtain a black background . Next, a printing 
process was carried out on the recording medium by using a reader 
writer SD5C0-GPIII made by San Denshi Kogyo K.K. so that a blue 
character was recorded. Next, after a hot roller heated to 80 
°C had been pressed on half the area of the recording medium, 
this was quickl y cooled down; thus, the character was discolored 
to red so that the character of two colors, blue and red, was 
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f o rme d c n th e black b ackgrcund . 
( E x a mp 1 c- A } 

[0042] A Lhermo-sensitive recording medium was manufactured 
in the same manner as the above-mentioned example 1, and a blue 
rharac er was recor ded ou the black background in the same manner 
as exanplej. Next., after the recording medium had been placed 
on a hot pla:ci having a temperature gradient, this was quickly 
cooled down su that a character having red, green and blue colors 
with a gradation was recorded on the black background. 
(Example 5) 

[0043] A black PET f i Lm having a thickness of 183 uju was used 
as a support base, and a material formed by mixing the compounds 
represented by the following chemical formulas ( Al ) and (Bl> 
at a weight ratio of 1 : 2 was heated to melt at 170 °C, and 
applied thereto with a thickness of 6 |j.m to form a recording 
layer. Further, the recording layer was coated with a 
transparent PET film having a thickness of 6 (xm to form a 
thermo-sensx tive recording medium. 

[0044] The entire recording medium was heated at 80 °C for 
5 minutes to obtain a black background. Next, after the entire 
recording medium had been cooled down to room temperature, a 
printing process was carried out by using the above-mentioned 
reader writer SD500-GPT f T so that a blue character was recorded. 
Then, a hot roller heated to 80 °C was pressed on the half of 
the recording medium, and this was then cooled down quickly so 
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that, on! y the character was discolored from blue to red; thus, 
a character u£ two colors, blue end red, wa;s ferried on the black 
canker ^i.d. Moreover, the entire recording moduiTi was again 
heated a I HC t for I minute to erase the r ac.-&r s . 

{ Example 0 ) 

[0045] A black PET film having a thickness of 180 um was usea 
as a support base, and a material formed by mixing the compounds 
represented by the following chemical formulas (CI) and (Dl) 
at a weight ratio of 1 : 1 was heated to melt at 140 °C, and 
applied thereto with a thickness of 6 u_m to " form a recording 
layer. Further, the recording layer was coated with a 
ultraviolet-ray setting rosin having a thickness of 3 nm, and 
irradiated with ultraviolet rays to form a the rmo- s ens i t i ve 
recording medium. 

(CJJ ch-o-c- (crt 2 ),-c-o-ch 

o o 

( D / ) 

Ch-O-C- (CH 2 ) 5 -0-C- (CH^-C-O- (CH,) 5 -C-0-Ch 

0 o o o 



[0046] 



In both of (Ci; and (Dl), Ch is represented by: 




[0047] The entire recording medium was heated at 80 °C for 
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30 minutes to obtain a black background. Next, arte- the entire 
recording medium had L-en cooled down to room temperature, a 
hot stamp bearing an engraved character that had been heated 
to 130 C C was pressed thereon, and this was then qaickly coolod 
down; thereby recording a blue-color character on the black 
background. Next, niter having pressed a heated hot roller 
heated at 80 °C to the lidl f o :: the area of the recording medium, 
this was quickly cooled down so that only the character was changed 
in color from blue to green; thus, characters or two colors of 
blue and green were formed on the black background. 
(Example 7) 

[0048] A black PET rnm having a thickness of 1B8 jam was used 
as a support base, and a material formed by mixing the compounds 
represented by the following chemical formulas (El) and (C2) 
at a weight ratio of 1 : 1 was dissolved in toluene, and applied 
thereto with a thickness of 6 Lim to form a recording layer. 
Further, the recording Layer was coated with a transparent PET 
film having a thickness of 6 p to provide a thermo- sens i t i ve 
recording medium with a black background. 



[0049] In both of (El) and (C2), Ch is represented by: 



(£ 7 J 




( C 2 ) Ch-O-C- (CHj^-C-O-Ch 



0 0 
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[O05O] Next:, after a hot stamp heated to 90 °C, which had a 
character engraved Lher-in, had been pressed thereon, this was 
quickly cooled down so that, a blue character was recorded on 
the black background. Next, after a hot roller heated to 40 
°C had been pressed on the half of the area of the recording 
medi\;m, this was quickly cooled down so that only :he character 
was changed in color from blue :c green; thus, characters of 
two colors of blue and green were formed on the black background. 

(Comparative Example 1) 
[0051] The same processes as the above-mentioned example 1 
were carried out except that a compound represented by the 
above-mentioned formula (El) was used as a recording layer so 
that a thermc-sensitive recording medium was prepared. 
[0052] The entire recording medium was heated at 80 °C for 
15 minutes, and then quickly cooled down; thereby obtaining a 
black background. Next:, a hot stamp heated to 130 °C with a 
character engraved therei n was pressed thereon, and after having 
been cooled down to 95 °C, this was quickly cooled down so that 
a green character was recorded on the black background. When 
a hot roller , heated to 8 0 °C, was pressed on the recording medium, 
the character became colorless and was not confirmed. 
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( Othe r Ex amp 1 cs ) 
[0053] Here, :he image fcming method in accordance with the 
o resent in v cut; i o n is no t: intended to he limited by the 
above-mentioned embodiment s, and can be modi tied in va r iuusways 
within the scope o: the; gis: thereoi'. 

[0054] In particular, the mode and structure of the heading 
means are dr.bi Uar. i_ L y ;>et, and the heating ten per ature , 
temperature rise rate, cooling temperature and cooling rate are 
properly charged in accordance with the kind and the layer 
thickness of a liquid crystal to be used in t.he recording layer. 
[0055] Although the present invention has been fully 
described oy way of examples wi th reference to t.he accompanying 
drawings , it i s to be noted that various changes and modi fi cat ions 
will be apparent to those skilled in the art. Therefore, unless 
otherwise such changes and modifications depart from the scope 
of the present invention, they should be construed as being 
included therein. 
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